Abstract This paper examines the effect of a student's own school adjustment as well as the contextual level of school adjustment (the normative level of school adjustment among students in a school) on students' self-reported use of alcohol. Using a dataset of 43,465 male and female 8th grade students from 349 schools across the contiguous United States who participated in a national study of substance use in rural communities between 1996 and 2000, multilevel latent covariate models were utilized to disentangle the individual-level and contextual effects of three school adjustment variables (i.e., school bonding, behavior at school, and friend's school bonding) on alcohol use. All three school adjustment factors were significant predictors of alcohol use both within and between schools. Furthermore, this study demonstrated a strong contextual effect: Students who attended schools where the overall level of school adjustment was higher reported lower levels of alcohol use even after taking their own school adjustment into account. The results demonstrate the importance of both a student's own level of school adjustment and the normative level of school adjustment among students in the school on an adolescent's use of alcohol. Differences in school adjustment across schools were quite strongly related to an adolescent's own alcohol use, indicating that school adjustment is an important aspect of school climate. Initiatives aimed at improving school climate may have beneficial effects on students' alcohol use.
Introduction
The school environment has been described as one of the most influential socialization domains in an adolescent's life (Catalano et al. 2004) . Several decades of research have demonstrated that a student's experiences at school and adjustment to school can exert both positive and negative influences on their development. These influences extend beyond school-specific behavior (e.g., academic performance, attendance at school) to prosocial and antisocial development in general, including early involvement with alcohol use.
Ample evidence (reviewed below) suggests that a young student's own positive school adjustment is a protective factor with respect to alcohol use. However, an individual student's alcohol use may not only be affected by their own degree of school adjustment but may also be influenced by the degree to which their classmates demonstrate positive school adjustment. As described by Osgood and Anderson (2004) , an individual-level variable (e.g., school bonding) may account for differences in alcohol use across schools in two ways-via a compositional effect and via a contextual effect. A compositional effect is simply the effect that would be expected because the students in a particular school have, on the average, better school adjustment than students in other schools, and the average level of alcohol use in that particular school would therefore be lower than in other schools. In other words, in schools where more of the students are well adjusted to school, fewer students will use alcohol. A contextual effect is different. It occurs when the general school environment, in this case, school adjustment, has an effect on individual student's use of alcohol above and beyond what would be expected based on his or her own level of school adjustment. In other words, a significant contextual effect indicates that, given two students who demonstrate the same level of school adjustment but attend two different schools, the student attending a school where pupils tend to be better adjusted to school will demonstrate less alcohol use than the student attending a school where pupils tend to be poorly adjusted to school. Osgood and Anderson (2004) indicate that "contextual effects are consequences of emergent properties of groups or social settings, and thus they cannot be accounted for at the individual level (p. 522)." Thus, a compositional effect occurs merely because it is an average of the individual effects, while a contextual effect is an influence of the general school environment on an individual.
While the effect of school adjustment on alcohol use has been well studied at an individual level, little research has assessed the compositional and contextual effects of school adjustment on alcohol use. Several recent papers have pointed out that, while it is known that social environments are clearly important, the relationship between school contexts and substance use has not been adequately explored (Eitle and Eitle 2004; Maes and Lievens 2003) . In this paper, we address this understudied topic. Specifically, we apply an innovative methodology, multilevel latent covariate modeling (MLCM) (Ludtke et al. 2008) , to a dataset consisting of a national sample of rural schools. We assess the individual, compositional and contextual effects of school adjustment on student alcohol use.
Defining School Adjustment
Although the debate regarding the definition of school adjustment is ongoing, the concept of school adjustment has been broadened in recent years to consider outcomes beyond academic performance (Ladd 1989 (Ladd , 1996 Libbey 2004; Perry and Weinstein 1998) . Libbey (2004) provides a thorough review of the conceptualizations of attachment, bonding, connectedness, and engagement to school utilized in research over the past couple of decades. In an effort to incorporate as much of the existing theory and empirical evidence as possible (yet stay within the limits of what is possible with secondary data analysis), we consider three aspects of school adjustment-the individual's level of school bonding, friend's school bonds, (association with peers who are bonded to school), and avoidance of schoolrelated misbehavior (e.g., cheating, skipping school).
The extent to which a student likes or enjoys school and is attached to teachers is a very commonly considered aspect of school adjustment (Eccles et al. 1997; Goodenow and Espin 1993; Hawkins et al. 2001; Ladd 1989; Samdal et al. 1998; Simons-Morton and Crump 2003; SimonsMorton et al. 1999) and is often referred to as school bonding. Friend's school bonding is considered because the social development model (Catalano et al. 2004; Hawkins and Weis 1985) and peer cluster theory (Oetting and Beauvais 1987) clearly indicate the importance of bonding to peers and indicate that bonding to peers with prosocial attitudes, including positive attitudes toward school, supports prosocial behaviors. Finally, school-related misbehavior or disruptive behavior is a construct that also has been used to conceptualize a student's overall level of school adjustment (Ryan and Patrick 2001) .
School Adjustment and Adolescent Alcohol Use
Primary socialization theory (Oetting and Donnermeyer 1998) and the social development model (Catalano et al. 2004; Catalano and Hawkins 1996; Hawkins and Weis 1985) offer theoretical frameworks to describe the mechanisms by which positive school adjustment may protect a young adolescent from engagement in alcohol use. Both models are related to the theoretical underpinnings of social control theory (Hirschi 1971) , differential association theory (Matsueda 1988) , and social learning theory (Bandura 1977) (Fleming et al. 2002) . The models posit that children learn patterns of behavior from primary socialization sources, including school, family, and peer groups. To the extent that children and adolescents are bonded or attached to prosocial primary socialization sources, their involvement in deviant behavior, including drug use and precocious alcohol use, is attenuated because they are motivated to conform to the norms, expectations, and values of the prosocial sources.
On the other hand, weak bonds to prosocial sources and strong bonds to antisocial sources free young people from adhering to conventional norms that discourage alcohol use, and affected youth are more likely to follow the norms, expectations, and values of antisocial sources (e.g., friends who are not strongly bonded to school). In sum, students with strong school bonds are more likely to delay onset of alcohol use and less likely to escalate use of alcohol (Maddox and Prinz 2003; Shears et al. 2006) .
School Context and Adolescent Alcohol Use
Several theories provide a solid theoretical framework for expecting that the normative school environment with regard to school adjustment factors is an important predictor of substance use and other forms of delinquency. The social development model (Catalano and Hawkins 1996; Hawkins and Weis 1985) hypothesizes that young people learn both prosocial and antisocial patterns of behavior (including use of alcohol) from the school environment. Furthermore, the behavior of an individual student will be prosocial or antisocial (e.g., avoiding or engaging in alcohol use) as a function of the prominent norms, attitudes, and behaviors demonstrated by the school culture. There is some empirical work to support this hypothesis (Battistich and Hom 1997; Cleveland and Wiebe 2003; Frankowski et al. 2007; Henry and Slater 2007; Kim and McCarthy 2006) .
Drawing from the sociological literature, Elliott and colleagues' integrated perspective on delinquent behavior provides a framework for understanding how one's environment may influence alcohol use (Elliott et al. 1979 (Elliott et al. , 1985 . They indicate that risk factors in one's environment weaken an individual's bond to conventional, prosocial society. Welsh's (2000) studies of school climate corroborate this theoretical framework. He asserts that schools, like individuals, have their own characteristic personalities (e.g., climates), describing climate as "the feel of the school as perceived by those who work there or attend class there… the general 'we feeling' and interactive life of the school." (pg. 92) Furthermore, Welsh points to Owens' (1987) works on organizational behavior in education, indicating that the aggregated perceptions of individuals at the school (e.g., students, teachers) comprise the construct of school climate. Research has confirmed that school climate factors such as school belonging, school attachment, and sense of school as a community do vary significantly across schools (Anderman 2002; Battistich and Hom 1997; Henry and Slater 2007) , and Welsh (2000; Welsh et al. 1999) indicates that negative school climates can and do exhibit a negative influence on students' behavior.
Framework for the Current Study
Building on the empirical and theoretical support for individual and contextual effects of school adjustment factors, this study seeks to determine the extent to which the contextual effect of several school adjustment variables affect alcohol use, beyond or in addition to the effect of a student's own level of school adjustment. This study builds on previous investigations of school-related contextual effects in that it assesses several different school adjustment factors, uses a very large sample of schools across rural America (a population that is understudied), and employs a novel and innovative statistical methodology.
Methods

Sample
Participants in this study are 43,465 male and female 8th grade students from 349 schools across the contiguous United States who participated in a national study of substance use in rural communities between 1996 and 2000. The sample was constructed to yield, as closely as possible, a stratified, representative sample of rural schools in the contiguous U.S. Predominantly Mexican-American and African-American communities were oversampled to allow comparisons by ethnicity.
Non-metropolitan (e.g., rural) counties within each of the four FBI crime report regions (West, South, Midwest, Northeast) were classified into four groups (based on 1990 census data) based on population and proximity to a metropolitan area. The level of rurality was further refined by adding accessibility in travel time. A rural community that is very small may, in fact, have easy access to a larger metropolitan community, making it less rural than its population and/or its miles from the larger area would seem to indicate. Because census data do not report distances to major services and travel times to larger population centers, questions measuring accessibility were asked in community assessment surveys. Questions included miles from an interstate exit, drive time to nearest metropolitan area, and distance and obstacles to driving to the nearest big town. Communities were then classified into three levels of rurality: remote, medium rural, and large rural. A small comparison sample of metro communities was classified into a fourth group. A remote community has a population less than 2,500 and is located more than 2 h driving time from a metropolitan area. A medium rural community either has a population between 2,500 and 20,000 or a population less than 2,500 but is located less than 2 h driving time from a metropolitan area. A large rural community has a population between 20,000 and 50,000. A metro community has a population greater than 50,000.
Where possible, predominantly White communities (defined as over 60% white population) within each of the rurality categories were drawn in proportion to their representation in each of the four regions and each state within those regions. Where it was not possible to match representation for a given state (due to problems in legislative restrictions of the protocol for informed consent or other recruiting difficulties), matched communities in nearby states within the same region were substituted.
Ethnic minority communities were defined as those that included 40% or more Mexican Americans or 40% or more African Americans. Essentially all rural Mexican-American communities are located in the Southwestern U.S.; therefore, the Mexican-American communities within each of the rurality categories were drawn from states in the Southwest in proportion to their representation in those states. The AfricanAmerican communities were selected in the same way from the Southeastern states that include those communities.
Within each community, surveys were administered at a single public high school and the public junior high/middle school or schools that were feeders for that school. The sample used in the present analyses consists of these 8th grade students. In the relatively small percentage of cases where there was more than one high school in the community, the high school determined to be the most representative socio-demographically of the community and its feeder schools was chosen.
Procedure
Anonymous surveys were given with passive parental consent, and procedures ensured complete confidentiality. Across schools, the percentage of students surveyed ranged from 75-100% of the total student body. In order to ensure that the self-reported data were reasonably trustworthy and represented an accurate picture of the respondents' behaviors and attitudes, 40 different internal consistency checks were made on each completed survey prior to using the survey data for analyses (e.g., indicating no lifetime use of marijuana but reporting use of marijuana in the last month, endorsement of a fake drug, or illogical estimates of relative harm of drug use). If there were three or more inconsistencies, the student's survey was discarded. Approximately 1% of surveys were discarded for inconsistent responses.
Instrument and Measures
Students were given the Community Drug and Alcohol Survey (CDAS)
1 . The CDAS is a 99-item survey that asks a variety of questions related to substance use, school adjustment; relationships with family and peers, and other individual risk factors for substance use. Its measures have been through rigorous reliability and validity analysis (Oetting and Beauvais 1990) , and it is one of the instruments listed in SAMHSA's Measures and Instruments Resource Guide.
The dependent variable, alcohol use, was measured with four indicators: 1) "How often in the last month have you had alcohol to drink?" (none, 1-2 times, 3-9 times, 10-19 times, 20 or more times), 2) "How often in the last month have you gotten drunk?" (same scale as previous item), 3) "In using alcohol, are you a…?" (non user, very light user, light user, moderate user, heavy user, very heavy user), 4) "How do you like to drink?" (I don't drink, just a glass or two, enough to feel it a little, enough to feel it a lot, until I get really drunk). The alcohol use score was obtained by first standardizing each item to a mean of 0 and a standard deviation of 1, and then computing the mean of the four items. Coefficient alpha equals .91.
The independent variables include three school adjustment constructs: school bonding, friend's school bonding, and behavior at school. School bonding was measured with four indicators that, in combination, assess a student's fondness for school and bonding to teachers. The items include: "I like school," "School is fun," "I like my teachers," and "My teachers like me." The items were measured on a four-point scale ranging from "not at all" to "a lot." Coefficient alpha equals .87. Friend's school bonding was defined with three indicators: "Do your friends…1) like school?," 2) "like their teachers?," and 3) "think school is fun?" All three items were measured on a four-point ranging from "not at all" to "a lot." Coefficient alpha equals .89. Finally, behavior at school was measured with two items, "I cheat in school," and "I do things my teachers don't want me to do." Both were measured on a four-point scale ranging from "not at all" to "a lot" and were reverse coded for analysis. Coefficient alpha equals .62. For all school adjustment constructs, a scale was formed by taking the average of the indicators.
Several control variables were used at each level. Within schools, we included age, gender (coded as 1 for boys and 0 for girls), and race/ethnicity (dummy coded to compare White students to African American, Mexican-American, and students of some other ethnicity, respectively). Between schools, we included several variables collected from the National Center for Education Statistics (NCES) database, including the number of students in the school, the percentage of students in the school who received free or reduced lunch, the pupil to teacher ratio, and a dichotomous variable to indicate whether or not the 8th graders were in the same school as high school students. In addition, we included the average age of the 8th grade students who were surveyed, the percentage of students in the school who were White, the year that the survey took place (represented as dummy variables to compare 1996 to 1997, 1998, 1999, and 2000, respectively) , the level of rurality of the 1 The CDAS is a variation of the American Drug & Alcohol Survey (Oetting et al. 1984 ) and the Prevention Planning Survey (Oetting et al. 1996) , which are the copyrighted property of Rocky Mountain Behavioral Science Institute, Inc. ("RMBSI"), a corporation located in Fort Collins, Colorado. This research project was granted permission to use and modify the survey through a special agreement between RMBSI and the Tri-Ethnic Center for Prevention Research. Others wishing to use this survey or any other copyrighted instruments of RMBSI should contact RMBSI at 1-800-447-6354 or http://www. rmbsi.com. community (represented as dummy variables to compare remote communities to medium rural, large rural, and metro communities, respectively), and two indicators to compare predominantly African-American communities (where at least 40% of the residents were African American) and predominantly Mexican-American communities (where at least 40% of the residents were Mexican American) to predominantly White communities (over 60% White).
Analysis
Multilevel models (Raudenbush and Bryk 2002) were used to assess the hypotheses of interest. This type of analysis is appropriate because the data collection procedures employed cluster sampling (i.e., students were nested in schools) and because the primary hypotheses of interest concerned the effect of individual and contextual manifestations of school adjustment on students' use of alcohol.
Traditionally, contextual effects of an individual-level variable have been assessed by forming an aggregated mean (e.g., the average level of school bonding of students in a school) and then including this aggregated mean in the level 2 (e.g., school level) model (Raudenbush and Bryk 2002) . While this traditional approach of decomposing variance to test for contextual effects could have been used to examine the proposed hypotheses, we instead employed a novel and innovative analytic method called multilevel latent covariate modeling (MLCM) (Ludtke et al. 2008) . In this approach, the compositional manifestation of each school adjustment variable is modeled as a latent variable.
Simulation studies demonstrate that this approach is superior to the traditional method described by Raudenbush and Bryk (2002) . This is because the traditional approach assumes that there is no measurement error in the resultant aggregated mean. In other words, the traditional approach assumes that the aggregated mean (e.g., the average level of school bonding among students in a school) is the true and correct indicator of the normative or compositional level of school bonding. As demonstrated by Ludtke et al. (2008) , the aggregated mean is an approximation of the "true" mean and is often not very reliable. To the extent that the aggregated mean is an unreliable measure of the true group mean, then the estimates of the compositional and contextual effects will be biased. However, the MLCM approach models the between-unit variable as a latent variable and Ludtke and colleagues' simulations show that this approach results in superior estimates. The between-unit variable (e.g., the between-unit school bonding variable) is latent in the sense that it may be considered to exist but cannot be directly measured; rather, it must be inferred from the data (e.g., inferred from the individual reports of school bonding from each surveyed student in the school). This approach is akin to modeling a multiple-item scale as a latent variable in a structural equation modeling framework rather than taking the mean of the items.
As a result of this innovation, we were able to use MLCM to decompose the school adjustment variables into their respective within-and between-school components (i.e., Are there differences between students within schools and are there differences between-schools?) We were further able to decompose the between school component into the compositional and contextual effect on alcohol use. The contextual effect is derived by subtracting the withinschools effect from the compositional effect. All analyses were conducted in Mplus, Version 5.2 Muthen 1998-2000) . Robust standard errors were employed in order to account for the skewed nature of the alcohol use variables. In order to properly account for missing data (due to some students skipping items and/or not completing the entire survey), we created 10 multiple imputations in SAS, version 9.3. All variables (i.e., all covariates (both within school and between school), school adjustment measures, drug use, and potential interactions) were included in the imputation model. Each model was estimated across each of the 10 imputed datasets, and the results were combined using the procedures outlined by Rubin (1987) . Figure 1 presents a simplified example diagram of the full models that were tested to assess each school adjustment variable of interest. Fig. 1 Simplified diagram of the tested multilevel structural equation models proportion of the total variance of a variable occurs between schools. For example, the ICC for alcohol use indicates that about 5.0% of the variance of students' alcohol use lies between schools. The ICC's for the school adjustment variables vary between 4.5% (for behavior at school) to 5.7% (friends' school bonding). These values indicate that most of the variance occurs because of differences between individual students; however, enough variance exists between schools to allow for analysis of multilevel research questions. Table 2 presents the within-school and between-school correlation matrix for the school adjustment variables and alcohol use. The within-school correlations are presented on the lower diagonal and the between-school correlations are presented on the upper diagonal. As expected, we see moderate to large positive correlations for the school adjustment variables both within schools and between schools. We also see moderate negative within-school correlations between alcohol use and the school adjustment variables and large negative between-school correlations between alcohol use and the school adjustment variables.
Results
Next, we estimated a baseline model (Model 1) that included only alcohol use and the control variables. The intercept and all level 1 covariates (age, gender, and race/ ethnicity) were specified as random effects. The parameter estimates for the regression of alcohol use on the control variables are presented in Table 3 . The parameter estimates represent each variable's effect after adjusting for all other variables in the model. All of the within-school effects (i.e., the student-level variables) were statistically significant. Older students and males reported higher alcohol use. In addition, Mexican-American students, and students reporting an ethnic background other than White, MexicanAmerican or African-American reported higher alcohol use (compared to White students) while African-American students reported lower alcohol use (compared to White students). In addition, two school-level variables (i.e., the between-school effects) were significant predictors of alcohol use, average age of the surveyed students (a higher average age was associated with higher levels of alcohol use) and percentage of students in the school who were White (holding all other variables constant, a higher percentage of White students was associated with a lower level of alcohol use). We calculated the within-school and between-school R 2 using the formulas offered by Snijders and Bosker (2002) , these estimates indicate that 27% of the variance in level 2 alcohol scores (individual alcohol use) and 27.0% of the level 2 alcohol scores (i.e, mean alcohol use across schools) were predicted by the covariates in Model 1.
With the control model developed, we next assessed three separate MLCMs (one for each school adjustment variable). In these models, alcohol use was regressed on all of the covariates reported in Table 3 (again allowing the intercept and the effects for age, gender, and race/ethnicity to vary across schools). In addition, alcohol use was regressed on the school adjustment variables in both the within-schools and between-schools model and the withinschool effect was specified as random. The results of the models are reported in Table 4 . In order to conserve space, we present the regression parameters for only the effects of primary interest, including the within-school effect of school adjustment (the expected difference in alcohol use between two students in the same school who differ by one unit on school adjustment), the compositional effect of school adjustment (the expected difference between the means of alcohol use for two schools that differ by one unit in their average school adjustment scores), and the contextual effect of school adjustment (the between-schools effect minus the within-school effect). The contextual effect represents the expected differences in alcohol use between two students who have the same personal level of school adjustment, but who attend schools differing by one unit in the average level of school adjustment among its students (Raudenbush and Bryk 2002 After adjusting for pertinent covariates at the student level and school level, each of the three school adjustment scales had a significant negative effect on alcohol use within school. That is, students with stronger school bonding, those who avoided school misbehavior, and those with friends who had stronger school bonds, reported lower levels of alcohol use. Likewise, significant negative between-school effects were also observed for each of the three school adjustment variables and alcohol use.
Of most importance to the current analysis, a contextual effect for school adjustment on alcohol use was observed for each of the school adjustment variables. That is, adolescents who attended schools where students tended to have strong school bonds, avoided school-related misbehavior, and had friends with strong school bonds reported lower levels of alcohol use than would have been expected based on their own school adjustment. Table 4 also reports the R 2 values for each model, indicating the percentage of variance in alcohol use explained within schools and between schools. Avoidance of school-related misbehavior (labeled as "behaves at school" in Table 4 ) appears to be the most robust predictor, demonstrating an R 2 of 18.6% at level 1 (individual level) and 55.5% at level 2 (school level). As reported in Table 4 , the control model predicted 4.0% of the level 1 variance and 27.0% of the level 2 variance; therefore, the school behavior construct explained an additional 15% of variance at level 1 and 29% of variance at level 2. While the change in R 2 is largest for avoidance of school-related misbehavior, all other school adjustment variables also explained a significant proportion of variance both within and between schools.
As a final step, we explored the possibility of interactions between school adjustment (at each level) and each of the level 1 (individual level) and level 2 (school level) covariates listed in Table 3 . Given the exploratory nature of these interaction analyses and the large number of interactions tested, we employed a Bonferroni correction to the p-values. Across the models, none of the cross-level or school-level interactions were statistically significant; however, several of the level 1 interactions were statistically significant (Fig. 2) . For school bonding, three level 1 interactions emerged-age (b=−.05(.01), t=−4.75), male (b=.06(.01), t=3.85) and African-American (b=.11(.02), t=4.81)-indicating that the relationship between school bonding and alcohol use was stronger (i.e., more negative) for older students, female students, and White students (compared to African-American students). For school behavior, the age (b=−.06(.01), t=−7.14) and AfricanAmerican (b=.14(.02), t=6.64) interactions were statistically significant, indicating that the relationship between a student's positive behavior at school and alcohol use is more robust among older students and White students (compared to African-American students). Finally, three level 1 interactions for having friends with strong school bonds were significant-age (b=−.04(.01), t=−4.07), male (b=.06(.01), t=4.84), and African American (b=.09(.02), t=4.22), indicating that the relationship between friends' school bonding and alcohol use was stronger (i.e., more negative) for older students, female students, and White students (compared to African-American students).
Discussion
This study demonstrates that a young adolescent's own level of adjustment to school is predictive of his/her involvement with alcohol. These results corroborate past findings demonstrating a strong negative relationship between school adjustment and drug use (Hawkins et al. 1992; Henry and Slater 2007; Maddox and Prinz 2003; McBride et al. 1995; Resnick et al. 1997) . Furthermore, this study demonstrates that schools do differ in the degree to which their students are adjusted to school. That is, in some schools students tend to be better adjusted than in others. This is consistent with Welsh and colleagues' (Welsh 2000; Welsh et al. 1999 ) theory and work indicating that school climate captures a legitimate aspect of schools and that schools, like people, can vary substantially on this personality-like construct. Finally, this study corroborates Henry and Slater's (2007) and Batistich and Hom's (1997) findings, demonstrating that school environment has an influence above and beyond what would be expected based on the correlation between a student's own level of school adjustment and alcohol use. This is an important finding that illuminates the salience of both an adolescent's own level of school adjustment and the normative environment with regard to school adjustment at the student's school.
Most of the variance in alcohol use is related to differences between individuals and a relatively small proportion of the variance occurs across schools. Across individuals, school adjustment accounts for an important but relatively modest part of the variance in alcohol use; however, there are many other personal characteristics that are involved in alcohol use, and a considerable body of research has explored these individual risk and protective factors. School adjustment is only one of these factors, although obviously an important one. Moreover, this study indicates that the relationship between school adjustment and alcohol use is somewhat less robust for AfricanAmerican students. There are other significant interactions (i.e., for age and gender), but Fig. 2 shows that the AfricanAmerican interaction appears in all of the graphs and is quite large compared to the other interactions. The significant interaction effects could have meant that there were few or no effects for some groups and that the results were due to larger differences in one group. But Fig. 2 shows that is not the case. There are negative linear relationships for all groups, including African Americans, not just some of the students. The weaker correlations for African-American students may be related to their lower level of alcohol use. If alcohol use is generally less normative among African-American students, even among those who have lower levels of school adjustment, the correlations may be weaker-deviance related to poor school adjustment may be played out in other ways, not in alcohol use. Further research would be needed to understand this effect and its implications. Some caution should also be used in interpreting the practical significance of these interactions given the very large level 1 sample size in this study.
In contrast, while differences across schools account for a much smaller part of the overall variance in alcohol use, the general level of school adjustment of students within a school accounts for a much larger percentage of the variance in alcohol use rates across schools. While there are obviously many other differences between schools that produce what is called "school climate," the average level of school adjustment of the students in these schools is apparently quite important, at least in terms of problem 
Limitations
This study makes a significant contribution over previous contextual effects studies in that in uses a very large sample of rural schools, employs statistical techniques for decomposing the within-school and contextual effects that reduce potential biases, considers several aspects of school adjustment, and explores the interaction of context and individual and school characteristics. However, while this paper offers several important insights, it is important to recognize its limitations. First, although this study used a large national sample of communities, it did not include a large, representative sample of metro communities since the purpose was to study rural communities. Therefore, the results may not generalize to schools in large metro areas. Second, because this study made use of existing data, it is also limited in the quality of the school adjustment measures. For example, our study did not measure other components of school adjustment that have been examined in the literature, such as school isolation, academic grades, or attendance. The consistency of the results across the three measures that were used, however, suggests that the findings are likely to generalize to other aspects of school adjustment as well. The study is also limited to 8th grade students, where alcohol use is less likely to be considered a normative or expected behavior. Results may differ considerably among older students where alcohol use is much more frequent. This is an important topic for future work in this area. Finally, because the sample is crosssectional in nature, we cannot infer causality.
Implications
This study, as well as several others, suggests that the social context of the school environment plays an important role in predicting adolescents' behavior. This may have important implications for policy, as concerted efforts to improve the school climate (i.e., the normative environment with regard to school bonding, bonding to prosocial peers and teachers, fondness for school, and engagement in positive school behavior) may have desirable effects on adolescent alcohol use and probably on other behavior problems. Gottfredson's (1986) work in this area indicates that school climate can be improved and that it can have an important effect on student behaviors (including favorable effects on drug use). However, more work is needed to understand how school climate can best be improved. Several studies have laid the foundational work for such research, providing insight into the types of factors that influence the social context of schools. Rutter et al. (1979) suggest that schools demonstrate the best behavioral outcomes when students identify with the norms and goals of the school. This identification is most likely to occur when the school environment is pleasant, when there are positive bonds between students and teachers, when faculty and students regularly participate in activities together, when students frequently serve in leadership roles, and when students are high achievers. Similarly, Solomon et al. (1996) have shown that schools with a strong sense of community have teachers who are warm and supportive, accentuate prosocial values, promote cooperation, facilitate cooperative learning opportunities, provide opportunities for students to serve in leadership roles, and encourage classroom decision making about factors that affect the students' environment.
In a recent issue of the Journal of School Health, a Wingspread Declaration on School Connections was published (Anonymous 2004) . The declaration indicates that more work is needed in several critical areas, including the development of effective initiatives to promote school bonding among disenfranchised students, careful analysis of both the costs and effectiveness of different programs for promoting school bonding (including evaluation of new and existing programs that focus on staff/administrator training and target institutional structures), and assessment of the reciprocal relationship between students' level of school bonding and teacher morale, effectiveness, and turnover. Indeed, much more work is needed in this critical area of research.
The results of this study endorse the need to utilize contextual or ecological approaches to understand adolescent behavior. In this study, the importance of the school context in predicting adolescent alcohol use was examined, and we see that the contextual effect of school adjustment adds to the individual effect of a student's own adjustment to school. Although school differences account for a much smaller proportion of the variance associated with alcohol use and the school adjustment variables as compared to individual differences (as demonstrated by the small intraclass correlations), the potential for affecting adolescent behavior through school climate interventions may be great given the large number of adolescents that could be impacted by an improvement in their environment.
